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C : 0.03-0.20%. 
S i : 0.005 -0.3 
Mn : 1.0 -3.1 

p : 0.001 -0.06%. 

S 10.001 -0.01%. 
N : 0.0005 -0.01%. 
A 1 : 0.2 -1.2 % 
Mo ^0.5 % 

B : 0. 0005-0. 002 % i:^^ L. ^^FeiS J: W pT^g/FMtlJi^ ^ =^ . 
Si. A10K»%^. mv><7)5iM (TS) t-^K TIE (A) 
B, Mn, A 1 co^l:%;6^'TfB (B) 5^=&iiJ£L. ^Jiai^TJ^^ 

(0.0012 X[TS mv^'fil]-0.29^[Si])/2.45 <Al<1.5-3 X [Si] • • • (A) 
crtc. [TS mv^-fit] {Si3^<^^JSEiStt-'fi|-ef.&(±MPa . [Si](iSiO«m% 
500X[B] +[Mn]+0.2[Al] <2.9 •••(B) 
C:C:iC[B] {±B<D®fi%. [Mn](±Mnc7)gS%. [Al] f±Al<7)S^% 
[If *S 2 1 

V : 0.01-0.1 %. 

* 

Ti : 0.01-0.1 %. 

Nb : 0.005 -0.05%<O-?-fc, lSI^/c{i2aiiilJi^-^*-*-'2>^i:*i^ 

im^'^ 3 1 
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C a : 0.0005-0.005 

REM : 0.0005-0.005 %(Od % lM.tfzli2mi^^-f-^^ t^mW: 

1-5 (D\^^'rfn:>^znm<D^muj:mz'mfifzM^mmm.o 
[If 7 1 m^i^ 1 -if 6 <D\y^-riL7!)^z%i^(Dm^^m^<DWki^-^'m 

■e^>o-C. A rs ;^.i^J.±<Dit±Um-X^MSM^mU 4 0 CC- 5 5 ovx^m 
^^^X\ M'^<7)m.m<0^. JET^S: 3 0 - 7 0 % i: tT— ^^^F^EEMm. 

m^ms] m^^nzMzm<o-^mmm^<Dmvtij^x;^^x. m^iMiz 
WLfz^k. (c) ^"^mtzirxvy s&.±<D'i^mi&mx6 0 oviikr<DT^mm.i 

X^(Ac3 -500)/'10a • • • (C) 
a=0.6CC]+1.4[Mn] +3.7[Mo3 -0.87 

Ac3 (D^mtx: 

[C] {iC<0®a%^ [Mn]{iMn(7)^4%> [Mo]{iMo(^K4% 
[0 0 0 1] 
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[0 0 0 21 

[# 1 ] 61-15762 5#<& 

im^Xm2] #^¥1 0- 1 3 0 7 7 6-^<a: 
I#fp:i:m3 ] mMW- 5-247586 ^<2r# 
[S^ff-XM^] #M2 0 0 0-3 4 5 2 8 8-^<2r 
[#I1^«51 S^mmS 7- 1 5 5 3 2 9-^<&f^ 
[0 0 0 31 

tT'cii^ (mTTOM) tit't^mm^ftxisy)^ m^i-£. wrasse 1-1575 

2 5-t<&#^#F?i¥l 0- 1 3 0 7 7 6-^^#tcPfl^$;h,-CV>;i,o 
[0 0 0 41 

:^ y y > ill tL#o^±c9F«gM3e»^'ab ^ o 
[0 0 0 51 

IPlif^Sii&^^gfitJi: tfv:l&5g^^'#P8¥5 - 2 4 7 5 8 6-^<&^^i^Pa 2 0 0 0 
-3 4 5 2 8 8^^^l-PI^$tL-CV>;5,;6^ CKTJl&gg-eti'fb^igtStt^^iilffi^ 

5i«3 ^;£980MPaJ!iiL-t<55TRIP^^-ea. #ttwl^v>|^i^.:^j t ^^7t4e)7°U'X^^ 
■eooffmit^tt^&^^'fbl- i: 9 ofco *7^c?l5ii?^$980MPa 
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[0 0 0 61 

^fc. P$^^US;^l^1g:M§-<^:^^^Kffc LT. msms 7- 1 5 5 3 2 9^<2r^H 
^^^tL-CV^-S) -7 0^7^ h^-^tfDual Phaseii (J^TDPii i: v> ^ ) 7&^^ 

[0 0 0 71 

mm^^m^Lxd t-t^ mm] 

[0 0 0 81 

mm ^ rn^-t ^fc^^ o^^i 

[0 0 0 91 
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:!^§km<Dl^^&'MUiU 590Mpa35^ ^ ISOOMpa \m.^i^B^^%^X- ^ ^ 980M 
[0 0 1 01 



(1) 



S i 
Mn 



N 
A 1 



0.03-0.20%. 
0.005 -0.3 
1.0 -3.1 %. 
0.001 -0.06%. 
0.001 -0.01%. 
0.0005-0. 01%. 
0.2 -1.2 % 



Mo ^0.5 % 

B : 0. 0005-0. 002 % L. ^SBFejS X D=">f^ pXil^lttf;^^ (b^j:^)^ 

Si. Ai<omSi%t. u^^ommm (ts) ta^, na (a) ^^gr 



?»J£U JJ^OB, Mn, A 1 CD®:^%;6s-ir|g (b) ^^MJ£L, ±mi 



(0.0012 X[TS mv^'(i]-0.29-[Si])/2.45 <Al<1.5-3 X [Si] • • • (A) 

iciir, [TS mv^'fit] \-mwjomM.Wit^m.xn.mtw^ . [si]{isi<7)Ka:% 



500X[B] +[Mn]+0.2[Al] <2.9 



(B) 



C:{C[B] {iB<7)®4%. [Mn]{iMniO®S%. [Al](iAI<^®*% 



(2) 

V : 0.01-0.1 %. 
Ti : 0.01-0.1 %. 

Nb : 0.005 ~0.05%<^>-5*) ia*/w{i2#m±«:#*-r'&C:i:^#ilt 

(3) 
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C a : 0.0005-0.005 

REM : 0.0005-0.005 %(Dr> ib lUttziiZU^^^-t^ ^ ti:mWL 

t-ti> (1) tfzii (2) i,zmm.<r>m^m^^ti'fz^^mm^o 

(4) (1) ~ (3) <0V^-ftt56^l::fBttO^g5^J^«-e^o-C> y^'y^h^to 

(5) (1) ~ (4) (D^^^im^^i^mm.<oM^mmm^. mMm^ttzitr^mm 

(6) mm^M^^ y^fomMM'^mi^fz^t^mwit-t^ (d ~ (5) <d 

(7) (1) 7i;M (6) (D\^^-rM^Ktm.(oiM^M&muomM:fj'^x-^ox. a 

r3 J^.J;^JULcOtt_L^ag-e|§tP^m®^ML^ 4 0 0X;~5 5 or-CMlXf). ^v^T' 

(8) (7) Kmm.<Dm^mmm,(D^^:fo'&x^'^x. Micros tc^isv^-cAci Jty. 

±Ac3 +10 0X:i;kT<7>iSMm^imL. 3 0WJi3 Q^UkT^nLfz^k. ( 

c) i^^mfz-txvy s iik±(o^m^Stx 6 0 ot:Ji;T<^z^JKj^*T'<^iP1-^:: 

i imkt-r^mmm^mi^fznmmm^'DmMijmo 

X^(Ac3 - 500)/10a • • • (C) 
a=0.6[C] + 1.4[Ma] +3.7[Mo] -0.87 

Acs OM^miX: 

[C] itC<DMM.%, [Mii]f±Mn<7)KS:%, [Mo]f±Mo(^Kfi% 
[0 0 11] 
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v^o -^fz. 0. 2%^m^^t^ w&ij^^-r^^i-^-^. 

ti&oT. :$:|^§§tci3lt^CO$Ba(i> 0. 0 3-0. 2 % t V. ttft L < ii. 0 
. 0 6~0. 1 5%X-$>^o 
[0 0 12] 

Mii;6^ 1 . 0 %*?»-e{±, 5^JK;6q^l|JS.-^-r^ ^ 7 7 h <Djf^^:()W-t'^ t ^j: 

ts&o-C. 2^^^tC:fett^MnO|gH(i. 1 . 0-3. 1 % i: L/io 
10 0 131 

ttTi^'^^'fb L -C L * 9 o ia&o-C. 2f:|§ggic:felt^Si<7)||H(i, 0.3 %mTt ^ 

^J^^xtL'tti6]Jico/i4e>tc^in$tt<&;6*\ 0.005 lim^^sd^jJ^+^-e 

tii\^tz^^ TPlSrO.005 %tt-'So 
[0 0 14] 

^^it^^^o $£oT. P_t|5B'(i{i0.06%i:-r^o Tl?t*0.001%i: L/ctOti, ^ 

^ o 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

<7)T?. 0.01% J^XTcC)^W5e>^^^tf i Lv^o ^fvT. /FiK^^lCN =^ig:^-r^^i:{±i^iiX 

ST'on;^ h ;6^^ii:*ci-<2)O-eii#0.0005%mjKlJ^.±i-ftil«i-r^ ^t-^mt Lv^o 

[0 0 18] 

Jn-f -6 ii) ^ # tc980MPaJ£l_h<^DP^ T ti# U-A^ L < IST o <D^m 
•r^Mmz^^^XiimMX^^j:\^^o -eci-e. ^m^^^^M^MMMLfz^^. AIO 

/CO 

(0.0012 X[TS mv^ffi]-0.29-[Si])/2.45 <A1<1. 5-3 X [Si] ••• (A) 
Cl^ic. [TS mv^-fit] (i^>K05^Ei£ti-fltt?#*S:{±MPa o [Si]{±Si(0®i% 
"Cab -So 
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Al^iBfi>i>^XO. 0012 X[TS mv^'|l]-0.29-[Si])/2.45 ^mt^j:^t. M^^fSj 
Ji$-^^/cie)lc+^5-e^ <. 1.5-3 x[Si]'Sr®x.-CLi 9 i:. it^^M^'^mM 
M#&^ y ^^Tbmit-f -5) o C0 1 3 
[0 0 19] 

10020] 

[0 0 2 1] 

B{±. *jfeAtt'&lS'f*^:BNlCi;?);t^A10ii:^^gfilji: LT, B : 0.0005-0.00 
^ (B) (Om^^mtz-tB. Mn^ A 1 ^m-T^t^. +4?-=fc«^!2!a'tt^ 

^ii!M^&ie)o§i4^#^ct^maiL7^:o cm 2] 

500 X[B] +[Mn]+0.2[Al] <2.9 • • • (B) 
[0 0 2 2] 

V. Ti. Nb}i> 5^JSlit<*<7)ge<j-r'V : 0.01-0.1 %. Ti -.0.01-0.1 %. Nb 



miE#2 003-3066471 



2003-175093 



^->^: 10/ 



: 0.005 ~0.05%<7)^H'e^snLT^> iv^o 

Cai3J:t>*REM{±^ -^i-^mUM. :?tKtf3fc#<^Sfi^'e^ Ca : 0. 0005-0. 005 
%. REM : 0.0005-0.005 %<^|gH-Tr^in ^> J: V^o 

[0 0 2 3] 

X zmg<om.^^m t fz \m^w-^iM\>x±.\^w^\t-f!^fz}h. 940 x:);>xyi)^m 

•h^1lk~r-t^^J^. 7 j:. 7 -r h t ^ > ^^^^Mt'ti^^^figll-^ i: i 19 C /i^^p:*!; 
-t34£ffc-r'2><^-e. 5 5 0'CJ':iLTi:-r'2>o —I^X'^^^z.f^^^^^h-mcthtz 

[0 0 2 4] 

^3 0%hi-^o ^7^:. 7 o%^Sx^i±T^-em]^i-'& t> iiJK<^^y yiastc 

±. AcQ+lOO rmroza^-ei^MI-^o CltL*#|-T?«iM^^^:i^— <i:^^o — 

t!)K 3 0^^m^Xi>^MiiMmL±MB'iiiSiTir^o '^^X. 3 Oli'^miS 0 
[0 0 2 5] 

^v^T. itip*i-Tia£^6 0 omrcozas^ii-^o e o o*c^0x.^i:^- 
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}> -bmM L ^-t < ^ 19 . 2 ^3jnXl4> MttMco Pp^M/6^^ife Dlr < ^ ^ o 

^> ^ (c) ^itfc-r-t-e. wxf^-mm-^^t^^}A\^fzo cms] 

(Acs -500) /10a • • . (C) 
a=0.6[C]+1.4[Mn] +3. 7 [Mo] -0.87 

Acs fi^^iit: 

[C] (±C<0®fi%, [Mn]tiMn<^ga%, [Mo]{±MoOK4% 
[0 0 2 61 

0 "Ctxmiim. 8 8 0 r tCTit-hJEM^^TVN ^Wik 5 0 0 X:-e 1 BtF^^l# 

orxe o#^^j^M=^^TV^. 3 5 ort-ej^i^LTt^. i o~6 o o#-?-<^za^ 

[0 0 2 71 

^2{45l5S#te. ^y^litg. -fb^g^gtSti^^-r^yc^-e. 5ISS#14ti. J IS 

5-t5I5iMi^>T-«OL:^|p]?I5ilC-CfFfl5L> TS (MP a) XEL (%) oa^&^U 
6 0 0 OMP a%m±^^^i: Lf^o ^JS&^(±. ^^PfStM-T-H^ L 7t „ 7^ 

[0 0 2 81 

<0F«3 9 o%iik±(Dmmxi^—KiifmLx\^^^m'^^^w- roj > ^iJ^s-fi^jt^Mis^^ 
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ismmM (B 1 3 0 8 0 : B2f:/N°-;^7-9-f ^m^^^xmm^m^x 
* rxj tLfzo 

[0 0 2 9] 

— *l(^fife^^H36^2|s:|l9g<7)^H;6^^,^r|.tL^Jt«ci?!ix :}3J;Ch% A 1 <d|eH 
(A) ^^ilJE.L=&v^JtfcM (AH, A I) {±. 5iJK -Mtt^^'^VJ^^^-rT 
S X E L O'(it36n8000Mpa%*?iT'*-2). ^) L < t±> y ^IFM;S.t^~'fb^MimM 
:i>?Xt^o-CV>-So tTt, (B) ^^^^L^v^JtWJ (A J, AK) {±. 
^MS.r>*«^!3!SM*^xi:^orv^^o (C) ^?l:?»JS.L^v>Jt*Pi^ 

^XUikLtzitmm (AL, AM) ti> 5^JK • T S x E LO 

[0 0 3 0] 
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